Association between repeat length of exon 1 CAG microsatellite in the androgen receptor and bone density in men is modulated by sex hormone levels.
In this study we examined whether the androgen receptor (AR) gene CAG repeat polymorphism and serum androgen levels are associated with bone mineral density (BMD) and changes in BMD during 2-3 years in 229 healthy men 41-76 years old. Microsatellite analysis was performed on an automated sequencer. Indices of bioavailable testosterone (free testosterone [FT] and free androgen index) were calculated. BMD was measured using both dual-energy Xray absorptiometry and quantitative ultrasound. All participants completed a questionnaire regarding major possible osteoporosis risk factors. In linear regression analysis there was a modest positive association, which was independent of age and body mass index (BMI), between AR repeat length and BMD at all sites. Although this association was significant independent of BMI, analyses in the subgroup of obese men (BMI > 30) did not reach significance, while the effect was enhanced when analyzing only nonobese men (BMI < or = 30). There was no association between the AR gene polymorphism and rate of bone loss, FT, and BMD or testosterone and bone loss. Interestingly, the association between AR and BMD was modified by total testosterone. The lowest age- and BMI-adjusted average femoral neck BMD was found among men in the lowest tertile for both AR repeat length and FT, whereas men within the higher categories of these variables displayed the highest BMD. In conclusion, there is a positive association between the AR CAG repeat polymorphism and BMD, which is modified by androgen levels in healthy men.